Inactivation of NADP(+)-dependent isocitrate dehydrogenase by reactive oxygen species.
Recently, we demonstrated that the control of cytosolic and mitochondrial redox balance and the cellular defense against oxidative damage is one of the primary functions of NADP(+)-dependent isocitrate dehydrogenase (ICDH) through supply of NADPH for antioxidant systems. When exposed to various reactive oxygen species such as hydrogen peroxide, singlet oxygen generated by photoactivated dye, superoxide anion, and hydroxyl radical produced by metal-catalyzed Fenton reactions, ICDH was susceptible to oxidative modification and damage, which was indicated by the loss of activity, fragmentation of the peptide as well as by the formation of carbonyl groups. Oxidative damage to ICDH was inhibited by antioxidant enzymes, free radical scavengers, and spin-trapping agents. The structural alterations of modified enzymes were indicated by the increase in thermal instability and binding of the hydrophobic probe 8-anilino-1-naphthalene sulfonic acid (ANSA). The reactive oxygen species-mediated damage to ICDH may result in the perturbation of cellular antioxidant defense mechanisms and subsequently lead to a pro-oxidant condition.